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One of the concerns in developing magnesium sheet with room temperature formability, is the complex deformation behavior it exhibits compared to other structural alloys. Owing to its strong plastic anisotropy, crystallographically informed models are required for the prediction of plasticity and failure. Significant effort has been made to develop and use crystal plasticity models to predict the macroscopic stress-strain response of magnesium alloys both under simple monotonic loading paths (e.g. tension and compression along different loading directions), e.g. [1] , and more complex loading paths (e.g. various biaxial loading paths), e.g. [2] . Our work in this area has relied heavily on the use of mean-field selfconsistent crystal plasticity simulations (i.e. the Los Alamos Visoplastic Self Consistent Model [3] ). Recognizing, however, the microscale plastic strain heterogeneity found in magnesium alloys, however, raises questions about the limits of such mean-field assumptions.
As a first attempt at measuring and interpreting the spatial distribution of plastic strain, experiments were designed to study two magnesium-rare earth alloys under slip-dominated deformation conditions [4] [5] . A Mg-1Zn-0.5Nd (all in wt%) alloy [4] and a commercial ZEK100 alloy [5] were prepared as sheet material and tested in tension parallel to the prior rolling direction. While the macroscopic stressstrain behavior was recorded, so too was the evolution of the local plastic strain. This was achieved by using e-beam lithography to deposit a gold grid on the surface of the sample (figure 1a). The grid size was selected so as to allow for a large area of investigation while ensuring a significant number of grid intersections per grain (grain size was 30-40 μm fo h m l). D l m o l on w s h n used to measure local plastic strain on the surface of the sample progressively after different levels of macroscopically imposed plastic strain. At the same time, electron backscatter diffraction measurements were made in the same area as the grid so as to allow for correlation between local strain and crystallographic orientation. The results of these measurements showed that significant plastic strain heterogeneity existed within the materials and that this strain heterogeneity was not a form of strain localization. This was confirmed by the observation that the distribution of plastic strain was selfsimilar for all levels of measured plastic strain [5] . Second, it was found that no simple correlation existed between the starting crystallographic orientation of a point within the material and the level of plastic strain it accumulated. Instead, it was found that a strong correlation existed between plastic strain amplitude and distance to grain boundaries, with regions close to grain boundaries exhibiting both the highest levels of plastic strain and lowest levels of plastic strain (figure 1c).
To interpret these results a spectral based full-field crystal plasticity model [6] was employed. In this case, a synthetic starting polycrystal was constructed. The grains in this polycrystal were then populated with orientations taken from the experimentally measured textur . Th s 'poly ys l' w s su j o simulated tensile test where the slip system level constitutive law parameters were adjusted in order to capture both the macroscopic stress-strain curve as well as the distribution of local plastic strain amplitudes. Twinning was not considered in the simulations, since the experiments showed (as expected) < 5 area% twins at the highest level of strain. It was found that, in order to predict the experimental results, one needed to have a sufficiently high stress for activating non-basal (hard) slip systems compared to that required for basal systems (at least 10 times higher CRSS) [5] . The simulations also predicted the observed correlation between strain amplitude and distance to grain boundaries ( figure 1c) . From the results of the simulation it was possible to show that regions of high strain amplification occurred in grains deforming predominantly by basal slip that were adjacent to grains deforming predominantly by non-basal slip. This result shows the first order effect that neighborhood plays in determining the plastic response of such highly plastically anisotropic magnesium alloys [7] . 
